• # 

<19)0«I4MW (J P) (12)4*99^ iff (A) (lDWRFUK^nW'S- 

#Hi2002-158219 

(P 2002-158219 A) 
(43) ^gfi 0 ¥^14^ 5 31 0 (2002. 5. 31) 



(51) Int. CI. 

H01L 21/31 
C23C 16/515 
H01L 21/3065 
H05H 1/42 



Muue* 



F I 

H01L 21/31 
C23C 16/515 
H05H 1/42 
H01L 21/302 



T~i*-Y (I 



C 4K030 
5F004 
5F045 

C 



MEM* *»* »*«©«5 OL (^10H) 



<2i)fcHJH#-& 


#112001 - 248043 ( P 2001-248043) 


(71)ffiJHA 


000002174 










(22) ffifB 


3P/&13^ 8 M 17 0 (2001. 8. 17) 










(72)JSW# 


TI 


<3i)*$te*£«« 


1 # #112000 - 27028 1 (P2000 - 27028 1) 




*BR«F= ftW»*»rWUJ 2-1 8feMf^ 


(32)tf3fc0 


3Fj£l2¥ 9^ 6 0 (2000. 9. 6) 






(33)«5fc*t±3fil 


1 0* (J P) 


F^-A(# 


;#) 4K030 AA06 AA13 AA14 AA18 BA40 








BA44 CA04 EA03 FA01 JA11 








JA14 KA30 LA15 








5F004 BA06 BB11 BD01 CA03 








. 5F045 AA08 AB03 AB04 AB06 AB31 








AB32 AB33 AC01 AC09 AC12 








AE25 AE29 CB05 DP03 DP22 








EH08 EH14 EH19 



(54) i&m<D4,m ikmyy^^mmmRxf^ti^m^tcmm^m 



(57) imm 

xv^lt, &Tkvxa±$it. w-<»9m#*<» ■ 




rT 

13 



2" 14 1 £ 1 
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[»*si]. 3&&L±(Dmmz£-?x2-osi±<Dt!zm 
«o&m7*7 x-^&agig, 

zw&b-rzm*^ i xi* 2 x^*aa 

[flt&3U ] m**s, «ESCt>±* (5 WDB^'l 0 /t s 
WTs l^^^ 10~1000k V/ c m©/Vl'^t 

<os#-efc-5 r t Sr#m t i-^ff jfcS i~3 covvf 
ffiX^X-^agg^v^ r. t Sr«r« bir^M^y 

[0 0 0 1] 
[0 0 0 2] 

tt, 2fcK-tfc» ^y=vM, y-^m FWVI 
fcftas*, *Missiw»*»fe* -> y = :wi t una, 

a-S ijiJ5:U«a-S itP, B, As, Ge^SrK— 
f > if X.tzMPrmt^h ft o T V ^„ 

[0003] *Mifl*?r±, ^h<D±mm^^m 

& =>-«*©*ffltSr^L, 3 fete H- 

8u ^-^y^ i/-^ vmrnm *trv\ m^xmyt 
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X-vfeg^-feyJi^ V % fe tuT V> 5 . 

[0 0 0 4] MtO&jA&fc LTW\ — fcBrf? 
XvCVD, fffBES&CVD,. ^^s/^yvi/^if 

^ y !7 A#H^TT'Ma^=ff 5 2-486 

frbftz&m%Tx*xm&ft5j3mmm¥-4 -7 as 

10 [0 0 0 5] Ld>U -hia^fettV^-fixt), ^y^' 
[0 0 0 6] $ fete, ^5(5CD^&T'I4. feS3SSd s 3g< 

[0007] — jttttftflfjE^^x^tta^rtfs-cr 

tt, #PS2P6-2 1 4 9^$B, t&mW-l-S 5 9 9 7 

mmtt-tix^Zo z.<D£?fti>W:K£z>b, &mmi£ 

[0008] z.<D£oftmm&M&:-$-z>h<Dbvx, m 
frhmm®&'&ffim£&m-tzzt&x*%5>mmb v 

fll-2 5 1 304 1 1-2 6 0 5 

x-rmmgiWfrmmznx^z. l^l^^^, ±ie^ 

gjc jsv *T SJfttc J: o LfcX^ Xt Srf ijffl L 
[0 0 0 9] X7XvSrMJ*5fti5ili¥ 

m.ft-^4^(Dh<Dxhz<vx, *m#m?-<DwmjL 
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[0 0 10] 

UKtevzmmte&mKhttifcx'Z zi&ny'y x^a 

[0 0 11] 

[st®^^-r5fc*W^g] *3§§^i4, _h|BffltlH& 

[0 0 12] 1-fc:b*> s *56W©*lf4» 3tt£l±(D« 

r t J: o Xj&ESS&to&jlTT:?* — Jfe* 
:/? J: 5C4J^fcScty7XvfelS 

[0 0 13] #3SK<©S&2(03SBIIW:, 2o«Jh© 

[00 14] *»W«>HS3©5SMW:, 2oSLhO 

[0 0 15] ifc, ttW©f4©i!ltt, '« 
iE£*>JbiS U Bf 10 M s KT, m#!tS/5 s 10-1 
0 0 0 k V/ c mO/'iyV^tOlfTfe?! - b *mWt 

•rzm i ~ 3 ov^-r^cD^Bj^iH^^scmT 1 ? x-?m 
ajge-cfcs. 

[0016] *mmv>m s <o&w\*, n~4© 
rtSr#mti-5*m7-7X^toa*jfe-efc5c 

[0 0 17] 

5 r t tc j; d 3§£-t 5 ^mx 5 x^ id «t •? tn-mx* s-® 



( 3 ) 2002-158219 
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[0 0 18] *»Eifi«©BE2JT-CW:s !7^x * h 
J* $ ft-f K B«f T - 9 ttzWtkm Wpfrf 4 i £ * 5 *g 

10 

[0 0 19] 7C$CJE3fi^<DjE^3T}-*5VNT», '^IsXfc 
[0 0 2 0] ftfc, *^PJ©*&(c«ttttf. X^X-^SI 

icifcftST'TX^aiit*)^^ #^©xf^#H5v;T 

20 O^JET'^X^toaKlfcV^Tt,, ^SW^Sif^tWt 
(O^n-ScST-^X-r^a^jStcitlii. num. hz> 

a"5T1i£>s:5. 

[0021] £ ±%m-?<Dt#mK£ v m®m<oy 

[0 0 2 2] ±ffi7^Mffi3fi^®JE^T t tt, 1 . 333 
X10 4 ~10. 6 6 4X 1 0 4 P a OJE73T^?s-r« f 
30 BE*f«***"e» aW^««e**9. 33 1 

X10 4 ~10. 3 9 7 X 1 0 4 P aO<Si«S^4LV^ 

[00 2 3] ^^©M7 , 7XY«i«ilJ > 3 tfc£t 
±ca^[p]SffiicJ;S2oJjUicoSc«SH^*b, 

t>itt#2oo«[tS|||CJ:5*tSii, 

mffi, Q-;Hif©li?r3t5:a±ffiIL, SSctt^H 

dsv^Ttt, — sy-oafigjctD^s^s loojjcm^ra 

[00 2 4] MZ.t£. m 1 IdSpfi'smRmffiSr 3tt«ffl 

50 mm^m^2'z>n^rcv =e- k^^x^scdieb 
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7" h77^tcxfwy|!o*/ i !- 8 SCSI'S 

wwtii, i' , i" #3$:, -^ix^nmwmm. 

Vf2, 2' 2" laottfSfvt, >ff(P]L.T^*$n 
T*5 t) , *iV?fr0*ff moftttSH 12XV12' f- 

A£*tS 2i©^iA/X/U6, 6' btfxWfs.;* 
^SU*lci»AS^ ScmffiMl 2M1 2' 

[0 0 2 5] 3tfctf>®ffil* 1' , 1" 14, £/»J=Vv' 

{-J;!?, WSHSr— ^(ci-S<t 5^S^4x, gE*-<- 
^— K£9&— ft#;*tfS«&£;h,S£ 5{£ftoTV^ 0 
* fc 1M K->— 1 0 (4. Sfi-f-X/w 13Wyf 

[0026] 3*fc<o«si, i' > i" mmwrnm 
[0027] »«snn^»A*ixs*aa^H:, in 1 1- 

5 ft^«©X*^ft §tvTV^5 r i: * L< , 

# ft mum m^mm-t z m^ttmrnn^ v 
e-f-s. it;x;i/6*^«^k -hie 

tc-rs r. t «#^*Ay x/v 6 rttMB* 

[0028] tc: ft^n^-rsxf^^Ay 

X/Wtb-C, FJx.fi, l4!OTt7 X/V*s#{f ?>ix3, 
B4(C*5Vn-C, 2 lte^^A P 2 2te#?U£ 
"Cfe!3, 2 3 temffifcr-tb K> , 2 4li^»yyh 



4) ^^12 0 0 2- 1 5 8-2 1 9 
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iAP2 1*^iA$^ ^PP*(^(C 
Mix, #?LS2 2©3tSrasJ:5KL-Ci&S«»Six, 
$^.(C5 ; i:^ii3lbfcXf^i4ia»«2 3(dSj^L,' £<b{- 
^*l*]tcMtvS<fc 5fcLTS£*#£;h,*y y h 2 4 
ftj5K^s#e>ix5 £ 5 (-ft 5. 
[0 0 2 9] y7X-7MSia^0^iAyX 
/wSrE 1 £ 5 ft^yS'a J sCMc-fS b , ^ > 

[0030] JilB3tt»±^VN5a;^rc.#wt Ltli, 

Wx.l2\ SflL T A- 5 =• ?i§©41W, *7^W*, 
^JRISYb-g-^*^ft5 1>co35#tf "fell 

&*7Sfc»l;:, #ft««IW©^;aM&— 5££ft5«3S 

[0 0 3 1] 3ftm±©sffi©sa^b*i Ltt±, 111 
l~3tc^bfc«fc 5{-3tSc©m@^e>2o©J5cmSPaSr 
fil^1-SF!l<Offi{-, E5~7<OJ;5ft«a^^ 

J4ft l\, 

[0 0 3 2] 05t;::fc^-r, _hg|5© 3^©mS 1 , 1' 
30 tfi-ixt^l-l* IWOjMlfflW-eSfefcaW'JBiB* 

[0 0 3 3] |ll6{C*5V^-r, 3t$C<0®ail, 1 ' RXfi 

40 [0034] ll7^cl^ov^T, &mmMi' <Dj&vt&M= 

{4SW i 4 _k-c £ 5 »rf L < ^*{cm-g- S Jx> Sft o fc 

[0 0 3 5] §8i:i3V^, 3ftOitl, 1 ' XO 5 

*»e>©7'9x-;'^sr#sb-rss*n 4 jgjgg 

[0 0 3 6] JilEffi^^SS-r^S^S^fi, ffi^© 
50 #iKlSn5fflOtSi^«fU S-TSS^ 
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[0 0 3 7] ±|BH#Bt«#^tttt, V— htn7 

[0 0 3 8] ±BH<W»«*^*tff i: tttt, 
®Mik bfc fc ©«**rf feix*. 

[0039] ±eB#Bt*#Hu Jt»«**2» 

t^>-ett*v^, ^©tf)|sf-eij:i 8, so oWi&<Dh 
&mfr kftst^ayjsbiN, 

[0 0 4 0] ±Etaill©iE»t Bft*«*tf>«$* 

rajCStfiSixS*, 0. 1—5 0mmT^:t» 
£b<, i!)ff4l<tt5mmHTtJ)5o 5 0mm£ 

[0 0 4 1] Uttt:, «ffi^/w*«#SrE?Jn-e 
#3J:5fcft£;h/Tl>5t>co^&5a^ WlStc^b 

^i^afi^^#T^u ? ^T^cjov^rs«bfcSc 
copse }^ov^ ttttSfi-r 5 o 

[0 0 4 2] 3iy^^«t 
[0 0 4 3] Sfc. ^SCjktT'jX^fiiiailCtS 

#k %r&. (-«<D«ffi^-rs&4r> ft*f 
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[0 0 4 4] KTs *5IM-C»*b<ffiVNS^^tt^ 
SOP (a) , (b) tt->f>v</w*g % (c) 

(d) i«aso»tfc^ 0 i*vfett, m 

JEPHJp^iEA^jftijiSb-efcStO, ]EXtt*OV^fti 
±v\ *fc, K«*a**4xfc^^«*Sraijpb-Ct 

10 «pfH. fflSttt^A^S^/v^^fflv^^WSrfToTt J: 
bTl^o 

[0 0 4 5] ±fS^/l^S#CD:&*>_h^ 9 B*IH2fctttfct> 

"Ftf DUMBS, 10mHTW*U\ lO^s^I 

ft D , ^Vv* S# (c J: 5 S5«fiE :/ 9 XV ^fti £-#^*Uc 
<<ft£ 0 ftt>±*9l»IHI2itt«it>T*5l*IB* 

ft**, 4 0 n s*SS<D3tfe_b^9BfHO^VV^m#B 
20 **bK<V\ iD94L<tt50ns-l/is"C^ 

5 0 ft*** r ^-cv^5^^>±^ l 9P#Pp^^^ oast 

It) ***b-CiWPi-SI*IB, SfcVF#9«MBi:H:, B 
JE «ft*Mtt) ^igttbriR^i-si^iwsris-rtoti- 

[0 0 4 6] *fc, ^/^«*<Ofir-bT^5#IIIIt>A* 
s KT^^-fiN^^tfcS: t bv\ ^/u;* 

30 9 hmq k #m c*iBKiR*-eft ^> 0 

[0 0 4 7] ±|5^^V^«|?-0«#3SSttx 10 — 10 
0 0k V/ c D , 04 L<|j:2 0-3 0 0k V/ 

cm-e£>£ 0 l 0 k V/ c m*iTS)5 t& 

r-^sfem^5i^b^-r< ft^o 

[0 0 4 8] ±|B^/W^it*©*l»*B:, 0 . 5kHz 
fiJUi-efcSr tdS0*bV\ 0. 5kHz*»-Cj)5i 

Rt4#KIR«Stl,ftVN*S, «^*ttTl^S13. 5 6M 
40 Hz, WRWfcttffiS*L-CV^5 5 0 0MH z iV^fcR 

V^Sr^^-t-^i, 5 0 0 kHzKT*ff* U^o 
J:5ft^/w^«*SrB3aP't-Sw4:KJ:D, ^SMS^^: 

[0 0 4 9] ±|5^/^«lf-(C*5ttSt>i:o(0^ 

< s J:9ffil<tt3-2 0 0/is-Cfc5, 2 0 0/is 
SrjfflA.4i:T-^»«JC«Pfi : b J ^<ftSo t> 
ioo^y^jKjK^KIitt, H 9 *fc«|*r*bT*>a 
50 a*, ON. OFFO*fcOSbd^e>ft4^/v^«#^*5tt 
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[0050] sx±<Dmwt.fr<b. ^m<oitt!m^y^^ 
x, ^f^insofi, m#^#<75^M. fcmmnzg.^. 

ft* ^->3>W , S i 

[0 0 5 1] WtB, IW^IOfel^^ t LT, 
Al, Cu, Si, TK S n^<D-&m<0-&M,-fcMik 

[0052] eMite^K^<o^JS^k^JK«i 

[0 0 5 3] £ S i mmmtf* b LTtt, S i - 

S i -AD^'yl^, s i -y ymikU 

iigs, #y s ins. si -cmmnmmmtftztv, -> 

7yl^|;GeH (1 AsH,, B: H 6 ^<D^*fi$J#.*. 
As, Ge(f#K-^J KfcMRSrT&S-t-S i t * 

[0054] »8H4ar^^£4Sto«jis*»e>. ^stf* 

<Dft&T<Z>%!m&ftt>)fcX # fed*, W<D'<;vy,qc £ 
[0 0 5 5] *5t£Ea«©BE/jTfci3V%TB:, — 

y $&&xm!i\zmETz%mfzTxm£&?}t>ft,x% 

<^-rz>tfy<vfc&Tx~® : m*n? zbKxv » 
[00561 ^a** & oaw-jt'tt, 
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t^St^^iol^froo. ooi~iow 
TWriisgSK, £9$J*L<f*0. 0 0l~ 
0. 3 3. 

[0 0 5 7] ^?g<o/^^®^4-^v^fe^i£^fl;T- 

xmm^mxfr^wim*n^z^b&x*%z><> s 

[0058] $ fete, m^</^ym^-com-^:M.^m^ 
■strmmkmnx-j: 9 m&mm* fimxh 9 „ 

[0 0 5 9] 3#c£Lt«jl U iJtftSIW 

20 £2 o£LL13:f7 S r t |c «fc 9 , 5 *fl#«Sr*rfS 

£ b &X-% 3. 

[006 o ]' m&; x/k szs^m^trfflv^sr b k x 
&tknj£MKgm-tfx*m-fz.b\z.&v) > mvmi$&- 

[0 0 6 1] JMKglH© l £&fltr#aaJBK:JHv\ 

(CJ: 9 S i ClIrMJtSr t(c«t 9, *tk±{££ 
30 9 3fiHK**LfcBl!8S#feJxS. 

[0 0 6 2] $ btc, ^^^f^CO^-g-h)^ ^Jx. 
rf, 7^-7^t->'7^0|I^J:5^© 

9, 7^=7^f^f 5 ©S*7i'*;i'©4^ 

<Dtcfr<owmj:i&n$kmmisXi>. #s©^s*#^ 

m^-^iir^ i b ^ X 9 ^RTffi b t£ 3. 
[0 0 6 3] *5SK<D*&Sr-^/V^-v^— fb-TSr 

40 ^■v^ac^sgSrff 5 wttc«t9, rtv^oxm^— 

mi>xmmxft? z.bfc*smxhz><, z.<d-*?/u=?^v> 
^-ifft-ii, ^m<D-yy x^m^mbm<D^m 

w&wmw&m^ ^xwmy f— K«r±»f 9 > -^tt^ti 

©SltS*5^^IALtail^LfcDt5r 
[0 0 6 4] *^?a<0^n— Sfem7*7X-?«ia» > aw 

50 ^&<o^KR&S J: 9 fiiaTi?ffllt-# 
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[0 0 6 5] #38B&©i/o — #c«X9X^*ya 

tt, I y^ 
[0 0 6 6] 

[JOHN] KTfcjllfcW^rrTWKSBtAfrWKRW 
[0 0 6 7] *J£0!1 1 

1' . 1" m??sp&m) tU, til 5 OmmXSJ 
5 0mmXf^2 OmmCQSUS 3 0 4S<Dt(l^ftffl 
U @#»tft2ttT, ISlmmKWtLfc7^5 
■*-T»«*©*ffi*«BU 1 2 . 12' (i2m 

m©|HIH"C*>-«. *fc. MiLt, S/!/3y«>*/N- 

6>aW*"C©E(||H: 8 mm t bfc 0 
[0 0 6 8] TEOSO. 1 5%, O, 1 5%SrH*^ 

^Sfe*Sgra^#t*&b, 2m'mX10 0inm^tffllP 
^5L/min^ IffiSl 0 0°C(7)##T^^^ 

[0 0 6 9] S#Mfe#te> ^/^**>Ji* 5 5&S 5 /x 
s, ^-t p -^lff20kV P p, 9 5kPaT 

frofcfcr** SiO,*«o4«t«BLfc. 

#^1SS^3 6 0 nm/m i nTfcofc 0 *fc, H 
[0 0 7 0] JtttflS 1 

uss^ii i k m u 13. 5 6mh z . 20 

0W. S i n^<Dffi##:#T\ HJfe^J 1 3M*Md J: 

9 s 1 3PaOSiTT*S i 0 2 CDj$jg|£?Tofc£: r 
-5. J5£JRai J Stt4 0 nm/m i n"C&ofc 0 

[0 0 7 1] J*li&#] 2 
3WS« 1 OS6««r«ffl U *l*BOiefe«SIBt-N 8 ^f 
* (#*A) ^5L/mingU S2f@^l^ 
[CTEOS0. 15%, 0 2 1 5%^^^tdJ: «9^^L 
tzMStf* (#*B) SrSEbfco Stt^y^y^x/N 

aio^-esttSrN, ^^-ci&asrffv^, OV^S i 
0,/jW*fT5 £5fcUfc. *l#IRl«S2#loft 

[0072] 1 # B <OjMtaglH<D/^V^*ff= : 
St*>J:*9 5S«5 ms. tE25kV PP , jai£§fc2 0 k 
Hz. 95kPaT C^JBET) 
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|5^s, mj3E 20kV PP , JDs£$fc 10kHz, 95k 
P a T (*»JET) 
[0 0 7 3]"*J60!I3. 
^MSl^f^fflU JUl#B©*Sc«SIIBKiNH. 
#*0. l%^N 2 T-#^Lfe^f^ (#*A) £r5L/ 
min«U i2#|©M?r^>7^0. 1 
%S:N 2 "e*3RLfc^ Otf-XB) Sr5L/mintffi 
Lfco mt<Di/y =V^^n— *-JS2#B«>tt«ffilH« 
10 ^6>»3li-5J:5teU *i#gM*2#l©]Rt* 

««r*BLfc 0 #fe;h,fcBlfc:»V*-C> N/S i = 1. 3 

[0074] 1 # B (Dj&mQffitD/^^gkW : s<^* 

±*>±&y)mm5 » s . @j±2 5 k v PP . jd^2 0 k 

Hz, 95kPaT (*£03ET) 

*2#BOjk«ffilBO^/V^ft# : AVW*firt>J-aS9 3t 
S5ys, SE1 5 k V PP , JH&ftl 0 k H z , 9 5k 
Pa.T (*»ET) 
20 [0 0 7 5] 

ff, ^^-VaVE S i K«0ftK<D7Bj& ^y^ 
[0 0 7 6] «fi^«(Cl:bgL, = ^ 

[0 0 7 7] Sfefc:, tt8iffiS:3tS:K±ftfflU 2oK 

[0 0 7 8] Sfc* ^i/X/W Kv— -yl^fSr* 
[0 0 7 9] £ibf-, M^^l^ittffl^ 

50 [eh *38w©y*— h»m^5x^«taisii(OjEffi 
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[12 2] Hlo±SWBH^*>4o 

[13 3] Hl©«ffiH"eaE>5 0 

[12 4] «Offffi*WH"C*>*. 

[15] wgaotioa^bto-w^H-eiSo 

[B 6 ] $^5?©lffi(Dl^^o- «©H-Cfc*o 
[12 7 ] *«W<o«tt©»*^fo*<o— «(DH"C?*>S 0 

[B9] ^M<D^i/^«|^<D«S:«-f-«aEjft»H'e*> 
2, 2' , 2" B#0iW# 
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